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Abstract The topic of models and modeling has come to 
be important for science and mathematics education in recent 
years. The topic of "Modeling" topic is especially important 
for examinations such as PISA which is conducted at an 
international level and measures a student's success in 
mathematics. Mathematical modeling can be defined as 
using mathematics to explain and define the events in real 
life, to test ideas and to make estimations about real life 
events. Theoretical basis of the mathematical modelling 
approach, "model", "mathematical modelling" and 
"modeling activity" concepts are explained in this study and 
examples of these concepts are given. The importance of 
mathematical modeling, importance and the place of 
modeling topic in primary school, secondary school and high 
school (secondary education) mathematic programs based on 
social constructive approach, which were developed in 2005 
and modified in 2013 by the Ministry of National Education 
(MNE) in Turkey, and how the modeling activities are 
included in the program are also presented in this study. It is 
considered that this study will contribute to the mathematical 
program development studies by MNE which are developed 
based on the constructive approach in Turkey. 

Keywords Mathematic Teaching, Mathematical 
Modelling Approach, Mathematics Curriculum 


1. Introduction 

Rapid development of information and technology today 
changed society's expectations form people and education 
world. Today's world expects mathematics teachers to raise 
individuals who are able to create effective solutions in cases 
of real problems and use mathematics effectively in their 
daily lives. Thus, they will enjoy mathematics instated of 
being scared of it and comprehend and appreciate the 
importance and power of mathematics [10]. This process of 
development and change caused new searches in our 
educational system and it became compulsory to try new 
approaches, methods and models in the educational realm. 


One of those new approaches in mathematics teaching is 
teaching by means of models. According to Pesen [21] 
models are concrete entities, pictures and objects in which 
some states of a concept desired to be developed are 
represented. Students are very interested in this approach. 

The main reason why mathematics is the most 
comprehensive education area of the world is mathematics 
could be used in various ways in areas and topics that is not 
related to it. Mathematics is always used outside itself, in a 
covered manner or clearly especially in cases of problems, 
situations or areas including mathematical models and 
modeling [16]. According to Freudenthal, mathematics is not 
a closed system or a subject that should be learned but a 
human activity and it has to have a relation with the reality 

[13]. 

When relevant literature in mathematical modeling is 
reviewed, it is seen that many studies have been carried out 
on this topic abroad. However, in Turkey few studies have 
been conducted with regard to the use of modeling approach 
in teaching math [7, 15]. Besides, the concepts of 
mathematical modeling and modeling are not clearly defined 
in our literature. In this study, the term mathematical 
modeling is explained and examples of model given in 
foreign literature and appropriate examples of models that 
mathematics teachers and prospective mathematics teachers 
can benefit in their teaching practices are presented. This 
study discusses mathematical modeling from a theoretical 
aspect together with in-class implementations of it in 
primary, secondary and high schools in Turkey. 

Individuals who learn using the constructivist approach 
constructs knowledge individually and reorganize it. To 
achieve this, learners are to be engaged in problem solving 
and discovery activities, in discussions with their teachers 
and peers and in experiences in which they can express their 
meanings in different ways. Constructivism argues that 
learning does not take place through transferring knowledge 
but it can occur as a result of asking questions, researching 
and solving problems [12], 

The new education programs developed by the Ministry of 
National Education (MNE) in 2005 (Turkish, Math, Social 
Studies and Science and Technology courses) are based on 
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the constructivist approach and multiple intelligences theory. 
Accordingly, instructional strategies and methods in which 
learners are active are used. The most significant difference 
between traditional and the constructivist approach is the 
difference in terms of teaching and learning processes. There 
has been a shift from a teacher and teaching focused 
approach, to student and learning focused approach. 
Therefore, teaching strategies, methods and techniques used 
in learner-centered classes in general include the cooperative 
learning method, role play, act-out activities, games, 
discovery activities, and in mathematics in particular 
realistic mathematical teaching method, discovery learning 
strategy, math games and mathematical modeling approach 
are used. 

2. Method 

The study is a “basic research”, which is one of the 
quantitative research methods. Basic research is carried out 
to establish a theory or model in a field of study, to 
strengthen or contribute to existing ones, or to test a theory 
[20]. Basic research studies are intended to create knowledge 
and theoretical understanding with regard to basic human 
processes and other natural processes [12]. In the study, 
relevant foreign and Turkish literature and primary school, 
secondary school and high school mathematics educational 
programs developed by MNE have been reviewed and 
theoretical structure of the mathematical modeling approach 
is presented with examples. Besides, theoretical structure 
with regard to the current state of educational programs in 
Turkey has been discussed. 

1. Mathematical modeling and Instructional Approaches 
Using Mathematical Modeling 

According to Boaler [2], mathematical modelling theory 
focuses on individuals and suggests that knowledge is 
created as a result of a series of interactions between people 
and the world. This situation requires examination of 
students' situations with different practices. For this reason, it 
becomes important to present students with situations in 
which they use the knowledge and have application 
opportunities. 

Mathematical modelling is defined as the transformation 
of any problem situation into a mathematical model. 
Flowever this concept started to be used commonly to define 
the process including all the steps of structuring 
mathematizing, mathematical working and 
interpretation/verification. Sometimes the problem situation 
that is given is nothing else than a pre-structured 
mathematical problem or a mathematical problem that is full 
of real life. This is the classic "word problem" situation that 
generally occurs in schools. Using mathematics to solve 


problems that are encountered in real life is called as 
application of mathematics. Sometimes the application 
concept is used for a relation that binds real life to 
mathematics. In the last ten years "application and modeling" 
concepts were used to explain any relations between real life 
and mathematics [3]. 

According to Olkun et al. [19], developing approaches that 
could discover patterns and relations and application of these 
patterns and relations in solving other problems are aimed in 
the modeling approach. Thus, through modeling the aim is to 
enable the students developed the skill to generalize, which 
is one of the basic skills in mathematical teaching. 

Mathematical modelling (a bi-directional process between 
daily life and mathematics) has become one of the most 
discussed and widely known topics in mathematics teaching 
in recent years. Flowever, less than desired level of interest is 
shown to modeling topic throughout the world. The main 
reason for this is that it is hard for students and teachers 
because of the gap between the educational objectives and 
school practices (Lesh and Doerr 2003a). In fact, 
mathematics is a discipline whose teaching and learning is 
considered to be difficult. This difficulty results from the 
complex nature of mathematics. Another reason for that is to 
do with the "external meaning" of the mathematical thinking. 
For example, what does "half of something" mean? For this 
reason, it is important to relate mathematics with events and 
applications in our environment. Flowever, it is not that 
simple to do this. An important part of mathematics is 
formed of rules and discovered systems that are 
self-consistent. Value system of the numbers is an example 
for that. Children conduct activities regarding the qualities of 
systems and relations of number during the preschool period. 
Later, they learn how they will manipulate algebraic 
expressions. Thus, they reach reality, which is the next step. 
Mathematical terms may have many different meanings. For 
example, a fraction can be interpreted as a part of a whole, a 
ratio between two quantities or division of one number to 
another. This corresponds to a decimal number, fraction or 
percentage forms [26]. 

Blum and Ferri [4] showed the cycle of the modelling 
process in 7 steps given below in order to help the cognitive 
analysis of the modeling situations, which they also used in 
their projects. Mathematical expression of a problem and the 
process of solving this problem by putting real life aside are 
shown in a cyclic manner in these steps. 

1. Understanding the situation (problem) 

2. Simplifying/structuring 

3. Mathematizing 

4. Mathematical working 

5. Interpretation 

6. Verification 

7. Presentation 
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Figure 1. Modelling Cycle [11] 


Firstly, the problem situation should be understood by the 
student, that is to say, "the situation model" is formed. After 
that, the situation is structured and turned into "a real model". 
The student should decide especially on what is worth doing 
at this point. During the mathematizing process, which 
corresponds to the third step, the student turns "the real 
model" into a "mathematical model". The student conducts 
"a mathematical work (calculation, solving inequalities 
etc.)" and reaches "the mathematical results" at the fourth 
step. Real results in the daily life are interpreted and verified 
during the fifth step. Finally the possible solutions of the 
problem are presented and suggestions are made regarding 
the problem. 

According to Galbraith (1989), there are 3 different 
teaching approaches in modelling. These are as follows: 

1) "General application approach" focuses on a certain 
application. Generally, the teacher introduces the model 
and the students use the model in a controlled manner. 
This approach is mostly used in secondary schools and 
it includes 4th (calculation, solving inequalities etc.) 
and 5th steps (real results in the daily life are interpreted 
and verified) of the modeling process. 

2) "Structure modeling approach" uses the real life 

situations and covers all the stages of the modeling 
process form the 1st stage (the problem situation should 
be understood by the student) to the 7th stage (the 
possible solutions of the problem are presented). The 
teacher makes an important effort to make 
mathematical model used in the 3rd stage 

(mathematizing process). 

3) "Open modeling approach". In this approach, students 
work with the limited help of the teacher about the 
problem that is given because teacher does not have to 
control the students. This approach is not used widely 
[25]. 

2. Mathematical Modeling Activity and Activity Samples 

Mathematical modelling activities are mathematical 


modeling conducted by students in the classroom 
environment. The students, who work in small groups during 
these activities, develop the mathematical interpretations of 
the problem situations on their own and mathematizing the 
situations that are given. These activities are developed 
within the framework of the themes the children are 
interested in and they are organized in a way that will 
encourage children to study and clarify the problem situation. 
At the end of modeling activities, the students present the 
models they developed to their friends using various 
illustration systems such as written symbols, verbal reports, 
diagrams on paper or pictures [9]. 

As an example of modeling activities, "big foot problem", 
which is a problem situation regarding real life and which is 
adapted by Lesh and Doerr (2003a) to the second level of 
primary education . This modeling activity is organized as 
follows: 

Model Example 
“The Giant's Shoe” 

There is a pair of shoes in a sport center in the Philippines. 
According to Guinness Book of the World Records, it is the 
largest shoe of the world with the width of 2.37 m and the 
length of 5.29 m. What is the height of the giant that could 
actually wear these shoes? 



Figure 2. The giant's shoe 
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This problem can be defined as mathematical modeling 
since it requires a translation between mathematics and the 
reality. In fact, according to Poliak (1979), by the terms “the 
whole world outside the mathematics area” we mean nature, 
society, daily life and other scientific disciplines [4], 

The modelling activity developed by four high school 
mathematics teachers were organized as follows in the study 
named "Examination of Model Activity Design Process of 
Mathematics Teachers: Obesity Problem" by Dede and 
Giizel [8], 

Mother and father of Can, who is an 8 th grade student, 
works in a private company. His parents go to work early in 
the morning and come back late in the evening. For this 
reason. Can does not have the habit of proper nutrition; he 
turns to convenience food and high calorie foods. As a result 
of this, he started gaining weight rapidly. Can, who is 1.60 m 
tall, comes to weigh 82 kg. Recognizing this situation, his 
mother took Can to a dietitian. Dietitian said that Can is 
classified as an obese person. 

Dietitian suggested an exercise program to Can, which he 
will apply without changing the amounts of daily calories he 
takes. According to this, Can will start with an exercise of 20 
minutes per day and 3 days a week and he will continue to do 
the exercises by increasing the time of exercises 5 minutes 
each week. He will choose one exercise from the table below 
and he will not change his choice. The table showing which 
exercise corresponds to how many calories is given below. 

(Note: 9 calories should be spent for 1 gram of oil) 


Table 1. Sample table 


Working with weights 

30 minutes 

150 calories 

Skating 

15 minutes 

15 calories 

Climbing up stairs 

15 minutes 

15 calories 

Dancing 

30 minutes 

75 calories 

Riding a bicycle 

30 minutes 

300 calories 

Playing tennis 

30 minutes 

120 calories 

Going for a walk 

20 minutes 

60 calories 

Playing basketball 

30 minutes 

300 calories 

Swimming 

30 minutes 

300 calories 

Playing volleyball 

1 hour 

180 calories 


Develop a model that will enable Can to find out how 
many weeks it will take him to reach the weight he aims for 
according to the activity he chooses and to help him, write a 
letter explaining this in detail. 

Mathematical modeling development is a complex 
process in mathematical and scientific application in real. 
There are no standards showing how the student will learn 
about both areas of mathematics and science by associating 
them with real life events and conducting authentic activities. 
Such an integrative approach reveals the complexity of the 
mathematical modeling with one question: "What is the 
meaning of abstraction, formulation and generalization in 
applications and modeling? In more traditional mathematics 
and science, this question addresses the epistemological 
thinking suggesting the abstract realities are valuable for the 


connection between the real events and mathematics. This 
situation considers not only cognitive process and student 
thinking in classroom but also examination of social 
practices as needs. In both cases, abstraction is the basic role 
and the focus point of the investigation [6], 

3. The Importance of Mathematical Modeling and 
Difficulty in Teaching it 

A community among the mathematics students, which 
grow bigger since the end of the 1960s, gave special 
importance to mathematical applications, models and 
modeling in mathematics teaching and learning. This 
importance is based on two ideas which are different but 
certainly compatible with each other. The first idea defended 
the slogan "mathematics for applications, models and 
modeling". According to this, primary aim and task in 
mathematics teaching is to stimulate mathematical activities 
of students of various proficiency levels by using practical 
activities. The second idea defends the slogan "applications, 
models and modeling for mathematics". That is to say, being 
interested in mathematical activation in contexts that are not 
mathematical increases motivation of the students and feeds 
the formation of affective qualities, conceptual thinking and 
mathematical thinking power. The approach called 
“Realistic Mathematics Education” brought forward by 
Freudenthal Institute in Holland is an example for this 
situation [16]. 

Non-mathematical contexts have had an important place 
in mathematics teaching in Holland since 1985. Modeling 
topic has been included in all mathematics programs in 
secondary school since 1998 [23]. 

Why is modeling so important for students? Mathematical 
models and modeling exist all around us, we especially 
encounter them in technological devices. It is necessary to 
form modeling qualifications of the students while preparing 
them as citizens responsible for society and become part of 
society. More generally, mathematical modelling; 

• Helps students to understand the world better, 

• Supports mathematical learning (motivation, concept 
formation, giving meanings etc.) 

• Ensures developing various mathematical 
qualifications and accurate attitudes. 

• Provides sufficient support for the framework of 
mathematics. 

Mathematics becomes more meaningful for the students 
with modeling. Development of mathematical modeling 
skills of students is underscored as one of the main objectives 
of mathematics teaching in the secondary school program in 
Germany. However, there are still very few examples of 
modeling in mathematics teaching practices in many 
countries. The reason of the gap between the programs and 
educational practices is that the mathematical modeling is 
also difficult for teachers. Because it requires real life 
knowledge, the teaching becomes more open and less 
applicable [4]. With regard to this, it is considered that if 
teachers learn the theoretical basis of modeling approach in 
pre-service university education and if they can create 
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modeling primary school, secondary school and high school 
level they will not have difficulty in teaching them 
practically when they start teaching. In other words, 
prospective teachers are to be trained to be knowledge in this 
topic. 

In reality, mathematical and scientific application, 
development of modeling is a complicated process. There 
are not standards about how to teach mathematics and 
science in relation to real world events through authentic 
activities. Such an approach reveals the complexity of 
mathematical modeling with a question: “What is the 
reasoning of abstraction, formulization and generalization in 
implementations and modeling? (cited in ICMI)” This 
question in more traditional mathematics and science turns to 
epistemological thinking to indicate that abstract realities are 
important in the connection between mathematics and real 
event. This case regards the need to examine not only 
cognitive process and student thinking but also social 
implementations in the class. In both cases, abstraction is the 
basic function and focal point of inquiry [5]. 

From childhood to adolescence, people learn about 
abstract mathematical relations with concrete objects and by 
interacting with their peers. A student develops 
mathematical knowledge by examining a model appropriate 
for this knowledge, that is to say, he rebuilds it. Models can 
be used for three different purposes in mathematics teaching. 

• To ensure that students develop new concepts and 
relations, which is especially useful in the introduction 
stage of a new unit. 

• To help students establish relations between concepts 
and symbols; a student who has learned concepts and 
rules can establish the relations between those by using 
models. 

• To measure the understanding level of students; 
students show the mathematical relations by meddling 
with the objects [18]. 

According to Ozdemir and Uzel [20], modeling makes an 
important contribution in terms of developing problem 
solving skills of students. Also, modeling emphasizes 
mathematical relations and ensures for students to develop 
their learning styles and understanding of mathematics. 
Modeling helps teachers communicate with their students 
and motivate them. Teaching and learning the topic of 
modeling is difficult. However, a teacher can facilitate and 
develop students' modeling qualifications by developing 
education activities. 

4. Modelling and Modelling Activities in Ministry of 
National Education’s (MNE) Primary School - 
Secondary School and Secondary Education (High 
School) Mathematics Curricula in Turkey 

It is suggested in Primary Education Mathematics 
Curriculum, which was put into practice in 2005, students’ 
“model formation skills and skills for associating models 
with verbal and mathematical expressions ” are considered 
among the objectives of mathematics education [1]. 

It was underlined in primary education mathematics 


curriculum prepared by MNE [22] that teachers should take 
into consideration some teaching strategies in order to 
successfully apply primary education mathematics program. 
These are listed as follows: 

1) Teaching should start with concrete experiences. 

2) Meaningful learning should be aimed. 

3) Students should establish communication by 
using their mathematical knowledge. 

4) Importance should be given to association. 

Students at a young age learn more meaningfully in 
learning environments within which knowledge is 
represented by concrete models. Therefore, situations in 
which knowledge is represented differently should be used in 
teaching (symbols, concrete tools, pictures, verbal and 
written expressions etc.). Also, it is important to associate 
mathematical knowledge with both real life and things 
learned in other lectures. For this reason, problems should be 
chosen in a way to help students clearly see the use of 
mathematics in the daily life. It is stated in the program that 
gains of the students will be more useful when they see that 
mathematics can also be used in other lectures. 

Primary school mathematics curriculum focuses on 4 
mathematical skills such as "problem solving", 
"communication", "association" and "reasoning". In relation 
to problem solving skill, which can be considered as the most 
important skill for mathematics lesson, it is stated that 
problem should not be approached in an algorithmic and 
rule-based manner and how a student solves a problem, how 
he represents a problem situation (table, figure, concrete 
object etc.), how the strategy and the presentation form the 
student chose made the solution easier should be underlined 
instead of the result in the problem solving process. The 
program aims to develop the sub-skill of "expressing 
mathematical thoughts by using representation forms such as 
concrete models, figures, pictures, charts, tables etc." to 
make students gain communication skills. It is underlined in 
the program that in order to enable learners gain association 
skills, students should be asked to make comparisons 
between concepts and rules and to solve problems with 
which they can make associations between concrete and 
abstract presentation forms [28]. 

The basic vision of both primary school and the updates 
secondary school mathematical program (5 th , 6 th , 7 th and 8 th 
grades) [27] is the principle that "Any child can learn 
mathematics". Principles like "students should be helped in 
deducting meanings from concrete experiences and making 
abstractions" and "realistic learning environments should be 
created" are stated in learning and teaching approach section 
of the secondary school mathematics program. The basic 
principles expected to be developed are listed as follows. 

1) Problem solving 

2) Mathematical process skills (communication, 
reasoning, association) 

3) Affective skills 

4) Psychomotor skills 

5) Information and communication technologies 
(ICT) 
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It is seen in the updated secondary education (high school) 
mathematics curriculum [32] that "mathematical modeling 
and problem solving" skill is the first skill among 5 basic 
skills and qualifications that the program aims to make 
students gain. Modeling process is defined in the program as 
a process "that is completed by mathematizing the 
mathematical modeling problem starting with a real life 
problem and interpreting the results that is obtained for real 
life". It is underlined that importance is given in the program 
to the creation of learning environments based on problem 
solving in order to develop modeling skills of the students. 
Later, the stages of problem solving process are presented as 
follows: 

1) Understanding the problem 

2) Making plans 

3) Implementing a plan 

4) Checking the accuracy and validity of the solution 

5) Generalizing the solution and posing new/unique 
problems. 

As a result, it is seen that while "mathematical modeling" 
skill is not included in primary school and secondary school 
mathematics program, which is developed by MNE and 
applied throughout our country, as basic skills and 
qualifications aimed to be developed, it is included in high 
school mathematics program. However, when the relation 
between "modeling and problem solving" skill aimed to be 
developed in students by the curriculum and the mathematics 
curriculum of the 9th grade is considered, it is seen that 
modeling is expressed as "using sets, equations and 
inequalities, functions, similarities in triangles and 
trigonometric ratios in right triangles in modeling and 
problem solving". 

However, when the relation between "modeling and 
problem solving" skill aimed to be developed in students by 
the program and the mathematics program of the 10th grade, 
it is seen that modeling is expressed as "using second-degree 
equations, lengths, areas and volumes of geometric objects 
and real life problems of concepts regarding probability in 
modeling and problem solving". We can say that similar 
expressions are used for the 11 th and 12 th grades. Right after 
that gains students should have according to their learning 
area are given. Therefore, although "modeling skill" is 
included in the basic skills that are aimed to be developed in 
highs school mathematics program, it is determined that how 
"the mathematical modeling" process will occur in 
learning-teaching process and whether or not there are 
application examples or activities that will help teachers in 
relation to this are not mentioned. Although model examples 
are encountered in activities included in primary school and 
secondary school mathematics programs, we can say that 
activity examples with which students will be able to fully 
apply the steps of the modeling process and which we can 
call as "modeling activity" are not presented. For example, 
gains and a model example regarding the 5 th grade "natural 
numbers" topic are presented below. 

The desired steps of given numbers and figure patterns for 


which the rule is given. 

It is limited to arithmetic sets and arithmetic set concept is 
not mentioned. 

For example, 

Find the 6 th item of the number string that is formed by 
starting from 7 and adding 3 each time. 

How many butterflies will Bii^ra, who started her 
collection with 7 butterflies in the first week, have if she adds 
3 butterflies to her collection every week 5 weeks later? 

In this sense, we can say that this topic in question is not 
adequately covered in primary school, secondary school and 
secondary education mathematics program applied in our 
country to provide guidance and support to teachers in 
classroom. 

3. Discussion and Conclusions 

According to Lesh and Doerr; In recent years, studies on 
the use of modeling activities in mathematics, most of which 
have been mostly carried out abroad, have revealed that 
modeling activities are extremely useful tools for 
mathematics education [7]. In many countries there is a 
tendency to give a larger place to mathematical modeling in 
curriculums. It is emphasized that mathematical modeling 
is one of the main objectives mathematics instruction in 
secondary school curriculum in Germany. For instance, in 
Germany “mathematical modeling skill” is among the 6 
basic skills in new “educational standards” in mathematics in 
Germany [4]. As a result, it can be argued that mathematical 
modeling is not used commonly from elementary schools to 
universities and teachers do not sufficiently know its 
theoretical basis. Even though mathematical modeling is 
given place in the MNE mathematical education program 
which has been implemented since 2005, samples of 
modeling circle and application do not achieve desired level 
of profoundness and significance. 

In Turkish the concept of model is defined as “an object, a 
person or a form with a certain characteristic”, we can say the 
concept of “modeling” does not have an equivalent. The 
concept of modeling in physics is used to indicate 
“showcasing a term related to physics, an atom or a molecule 
by drawing on a piece of paper or a model”. The topic of 
modeling is superficially studied in mathematics education 
programs. Similarly, it is seen that there are not courses 
about modeling in teacher education or especially in 
mathematics teacher education. In its broadest sense, 
mathematical modeling is the process of a problem solving 
by the mathematical expression of real life event or a 
problem. This process enables learners to relate mathematics 
to real life and to learn it more meaningfully and 
permanently. 

Mathematical literacy was defined in PISA 2012 as a 
person's capacity to use, interpret and formulate mathematics 
in various situations [29]. PISA Mathematical Literacy 
Sufficiency Levels are formed of 6 stages. It is expected for 
the students at the 4 th level and above (5 th and 6 th levels) to 
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develop skills for working efficiently with the modeling 
activities, developing and using models and creating 
concepts and generalizations in their own modeling works 
[27]. Because of the importance given to "mathematical 
modeling" in the education programs in countries throughout 
the world and the international examinations such as PISA, 
we have to attach necessary importance to this topic in order 
to not fall behind the modern understanding of education. 

It is suggested in primary education and secondary 
education mathematics programs developed based on 
constructive learning theory, which was put into use in 2005 
and which was updated later, that students should be made to 
study on model formation activities. While "modeling and 
problem solving skill " is the first among basic skills and 
qualifications which are aimed to be given to students in 
secondary education mathematics program, it is implicitly 
included as one of the basic skills and qualifications that 
should be given to students in primary and secondary school 
mathematics programs. However, it is seen that model 
examples are presented frequently during the activities in 
primary school and secondary school programs and activities 
and model examples are not presented frequently in 
secondary education program. In this sense, it is necessary to 
examine theoretical structure of "modeling" topic more 
deeply in mathematics programs and the modeling activities 
should be included in mathematics programs. As a result, in 
MNE mathematics curriculum, the theoretical structure of 
“modeling” is to be given in more details and modeling 
activities are to be given. There must be a consistency 
between elementary school and secondary school and high 
school mathematics course syllabuses in terms of modeling. 
In a study by (^ilta§ and Ydmaz [6] which they carried out 
with 144 prospective teachers to determine their ability to 
express mathematical theorems as mathematical models, it 
was determined that prospective teachers could not draw 
mathematical models suitable for relevant theorems or 
constructed wrong models. This indicates that prospective 
teachers are not adequately trained in pre-service education 
to be equipped to use this approach in practice. For this 
reason, it is necessary for teachers and academicians in the 
university to have some important competencies. Necessary 
suggestions are listed below: 

• It is necessary to support teachers in terms of learning 
materials and resources prepared according to the 
modeling approach for modeling approach to be used 
widely in MNE schools. As expressed by Blum and 
Ferri [4], lecture activities during which students 
experience modeling cycle step by step and make 
applications should be prepared by program 
development experts and branch teachers and teachers 
should be provided necessary support for this. Such 
kind of modeling activities should be included in 
mathematics programs and mathematics textbooks 
more. 

• When the leading universities in the world are 
examined, it is seen that "mathematical modeling" 
lectures are given in "mathematics and statistics 


school" in Sydney University, “Mathematical Modeling 
and Scientific Computing” lectures are given in the 
Mathematics Institute of Oxford University and 
"Mathematical Modelling in Finance" lectures are 
given in Manchester University. It is seen that 
mathematical modeling lectures are given in 
engineering faculties of some universities in our 
country (METU Food Engineering undergraduate 
lectures and Cumhuriyet University, Department of 
Mechanical Engineering doctorate lecture). However, 
"modeling in mathematics education" lectures should 
be made compulsory in primary school mathematics 
education departments, secondary education 
mathematics educations departments or even in 
primary education departments in education faculties of 
the universities [30]. Teachers and faculty members 
have an important place in terms of teaching modeling 
topic. Modeling topic has an important role in terms of 
raising and educating teachers. Teacher candidates in 
higher education should study mathematical modeling 
topic [12], Thus, it can be easy for the teacher 
candidates, who encounter modeling approach before 
their service, to put this teaching approach into practice. 
For example, a teacher education program that aims to 
use teaching of mathematics by means of an approach 
based on a daily life problem perspective was 
developed in Italy [29]. A teacher education program, 
in which modeling approach is used, can be developed 
and implemented in our country too. 

• Mathematical modeling is to be attached greater 
importance and used more in mathematics syllabus 
when developing constructivist mathematical course 
books and other materials. 

• Teachers are to be given in service education and 
studies on teachers are to be carried out to determine to 
what extent they adopt mathematical modeling 
approach and develop activities and lesson plans based 
on modeling approach. 

• MNE and universities are to cooperate to carry out 
more comprehensive research and projects. In this 
context, joint studies with countries in which 
mathematics education is applied should be carried out 
and supported by the MNE. 

• Just like Freduenthal Institute in the Netherlands where 
Realistic Mathematical Instruction is developed, 
projects are developed and materials are developed to 
support teachers, research centers within Turkish 
universities which study the applications of modeling 
approach in mathematics and in other fields of study 
can be founded. 

We can say that using models in mathematics teaching is 
necessary to motivate the students, eliminate their fear and 
anxiety and allow them to develop a positive approach 
towards mathematics in addition to its many cognitive 
benefits such as realizing meaningful learning, establishing a 
relation between mathematics and daily life and developing 
problem solving skills. In a study by Cansiz [5] titled as “the 
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effects of using models with the constructivist learning 
method, it was determined that the students in the 
experimental group outperformed the students in the control 
group in which the traditional method was used. Besides, it 
was also determined that the students showed positive 
attitudes towards mathematics when using modeling 
approach. 
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